Objectives: The aim of this systematic review was to evaluate the costeffectiveness of occupational safety and health interventions from the employer perspective. Methods: A comprehensive literature search (2005 to 2016) in five electronic databases was conducted. Pre-2005 studies were identified from the reference lists of previous studies and systematic reviews, which have similar objective to those of this search. Results: A total of 19 randomized controlled trials and quasi-experimental studies were included, targeting diverse health problems in a number of settings. Few studies included organizational-level interventions. When viewed in relation to the methodological quality and the sufficiency of economic evidence, five of 11 cost-effective occupational safety and health (OSH) interventions appear to be promising. Conclusion: The present systematic review highlights the need for high-quality economic evidence to evaluate the cost-effectiveness of OSH interventions, especially at organizational-level, in all areas of worker health.
T
here is a growing interest in the economic value of occupational safety and health interventions mainly because of the limited resources allocated for occupational safety and health (OSH) interventions and the knowledge that proven economic gains are attractive to employers. Recent survey data from 500 organizations found that 73% of employers believe health and safety requirements benefit their business as a whole, while 64% reported they save money in the long term. As safety initiatives may be efficient but may not always bring a financial return to an organization, information about the economics of OSH interventions is important and an invaluable input for decision making. [1] [2] [3] Health economic evaluation seeks to explicitly identify, measure, and value all relevant cost and benefit parameters and aims to inform all decision-makers of the circumstances where indirect costs exceed direct costs and the relative costs and benefits (cost-effectiveness) of the different intervention options available. 4 The costs of occupational injuries and illnesses together with the demonstrated cost-effectiveness of OSH interventions constitute an important incentive for employers to adopt these interventions. 5 They are especially interested in whether investment in a program is cost-effective (the effects give good value for the money invested) or cost beneficial (the financial benefits are favorable). 6 A previously published systematic review evaluating the economics of OSH concluded that most published intervention studies so far focused on interventions' effectiveness rather than on their cost-effectiveness. It also concluded that further high-quality studies conducting full economic evaluations are needed in order to be able to draw further conclusions about the cost-effectiveness of OSH interventions from an employer's perspective. 7 Because of the above-mentioned problems, our knowledge on the cost-effectiveness of OSH interventions remains unsatisfactory. In order to fill the gaps and shortcomings previously identified in the literature, the aim of the present review was to evaluate the cost-effectiveness of primary and secondary OSH interventions from the perspective of the employer. Primary preventive interventions are proactive and aim to prevent the occurrence of illness among healthy individuals, while secondary interventions are ameliorative and aim to reduce prevalence by early detection. Thus, both primary and secondary OSH interventions can contribute to overall disability prevention or control before the disability becomes chronic or severe. Tertiary preventive interventions, as reactive
Learning Objectives
Discuss the need for research on the cost-effectiveness and cost benefits of occupational safety and health (OSH) interventions, along with the limitations of previous studies. Summarize the findings of the present review of economic evaluations of OSH interventions from the employer's perspective, including the characteristics of the costeffective interventions identified. Discuss the implications for future efforts to analyze the financial benefits of OSH interventions.
Two experienced search specialists from the university library developed the search strategy (see Table C , http://links. lww.com/JOM/A394) based on PICOS and some relevant published papers known to the project group. The search strategy included working population, primary and secondary OSH interventions, all types of control groups, economic consequences and health outcomes, randomized controlled trials (RCTs), and quasi-experimental study designs. Schelvis, et al 18 highly recommend researchers conducting systematic reviews to broaden their inclusion criteria and not neglect evidence from studies which apply alternative research designs, thereby improving the quality of reporting nonRCTs. We therefore decided to include all study designs with a predefined control group.
The search was conducted in five electronic databases: Medline (OVID), EMBASE.com, Web of Science Core Collection, Cochrane Library (Wiley), and PubMed (not Medline) and covered the period 2005 to April 2016. The studies conducted before 2005 have been included in previous studies and systematic reviews with similar aims as the present search with regard to the economic evaluation of workplace interventions (see for instance). 2, [6] [7] [8] [19] [20] [21] These studies were thus identified from the reference lists and included if they fulfilled our inclusion criteria. Additional databases were also searched. Supplemental searches were conducted in the National Institute for Occupational Safety and Health database (NIOSH), the NHS Economic Evaluation database (NHS EED), and in the Google scholar search engine, using the same search words as in the other databases. The search was carried out in accordance with the process recommended by the Cochrane Collaboration. 22 
Selection Strategy
The screening of abstracts and titles was conducted by four reviewers (EC, CS, MLK, AG). The abstracts were included if at least one of the following criteria was met: the title/abstract implied or referred to a workplace setting; the title/abstract referred to an OSH intervention study; the title/ abstract referred to a full economic evaluation study. Two reviewers (AG, MRC) then independently determined the eligibility of studies on the basis of a review of the full texts, using a predesigned criteria form (see Table A ; Supplementary Material file, http://links.lww.com/JOM/ A394). Differences between them were resolved through a consensus procedure or, if the disagreements persisted, a third reviewer was consulted (MLK). Studies were selected on the basis of the following criteria: 1) the study was a primary or a secondary OSH intervention; 2) the study included a full economic evaluation; and 3) the economic analysis of the intervention was conducted from an employer/company perspective. Only studies written in English were included. In addition, only studies where the described intervention was undertaken in a Western developed country were included-based on the assumption that the OSH context varies between developed and developing countries. 7 Studies that constitute ''grey literature,'' editorials, letters, reviews, and articles describing either a partial economic evaluation or the design of an economic evaluation or an economic evaluation tool without any reported results were excluded.
Data Extraction and Evidence Synthesis
To guide the data extraction procedure, the key elements of existing guidelines and relevant systematic reviews as well as texts about economic evaluation were identified (see for instance). 2, 7, 19, 20, 22 A data extraction form was developed, reviewed, and refined by the researchers to better capture the key factors that were essential for evaluation, synthesis, and presentation, thus ensuring the adequacy of the tool. The data extraction form included location, occupation/the industrial sector of the target population, number of participants, company size and type, health category and target problem, type of study design, total study duration, type and description of the intervention, type of economic evaluation and description of economic analysis, main economic evaluation results, costs, economic consequences, other outcomes, and a description of these. One reviewer extracted the data (AG), while a second reviewer (MLK) checked all the extracted data. Any discrepancies were resolved through a consensus procedure. It was not possible to conduct a meta-analysis due to the heterogeneity of study designs, populations, interventions, and outcomes. Because of the diversity of the studies' components, we chose to stratify them according to health problems.
Quality Assessment
In order to evaluate the methodological quality of the studies included in the review, two quality assessment tools were used. After a thorough search, the Cochrane Collaboration Risk of Bias (CCRBT) 22, 23 and the Consensus on Health Economic Criteria (CHEC-list) 24 were chosen. The Cochrane Collaboration strongly encourages all reviewers to use the CCRBT to establish consistency and avoid discrepancies in the assessment of methodological quality among all review groups. It also encourages reviewers to use the CHEC-list for critical appraisal of the methodological quality of health economic evaluation studies. 25 CCRBT is a two-part tool, addressing seven evidence-based domains, namely random sequence generation (selection bias), allocation concealment (selection bias), blinding of participants and personnel (performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), selective outcome reporting (reporting bias), and other sources of bias (other bias). The first part of the tool gives sufficiently detailed support for judging the risk of bias, ensuring its transparency. The second part assigns a judgment relating to the risk of bias for each domain. This is achieved by assigning a judgment of ''Low risk'' of bias (þ), ''High risk'' of bias (-), or ''Unclear risk'' of bias (?). In line with the Cochrane Collaboration's recommendations, those studies in which all the domains were rated positively were judged as having a low risk of bias, while the studies with one or more unclear domains were judged as having an unclear risk of bias. Furthermore, studies with one or more negatively rated domains were judged as having a high risk of bias. 22, 25 In our review, the first two domains (random sequence generation and allocation concealment) were marked as not applicable for the quasi-experimental study designs. Although the tool was not developed with nonrandomized studies in mind, the general structure of the tool and the assessments seems useful to follow when creating risk of bias assessments for quasi-experimental studies. 22 The CHEC-list consists of 19 yes (1) or no (0) questions, which address internal and external validity aspects of economic evaluation studies (19, or 100% , was the highest score). In accordance with the summary assessment of Uegaki et al, 20 the studies that met less than 50% of criteria were seen as having low methodological quality of undertaking and reporting economic evaluations, while the studies that met more than 75% of criteria were seen as having a high methodological quality of undertaking and reporting economic evaluations. The studies that met between 50% and 75% of criteria were considered to have a moderate methodological quality of undertaking and reporting economic evaluations. Five of the internal quality criteria relate to study design; 11 internal criteria relate to the conduct of the economic evaluation, while the last two internal criteria address the issue of incremental analysis of costs and outcomes and sensitivity analysis. Finally, one external criterion relates to the discussion of the generalizability of the obtained results. 20, 24 Two review authors (AG, EA) independently evaluated the methodological quality of each study using both assessment tools. Discrepancies were resolved by means of a consensus procedure. If the disagreements persisted, the reviewers consulted a third reviewer (MLK). A senior expert (GB) contributed to the assessment procedure whenever it was deemed to be necessary.
RESULTS

Literature Searches
Our primary search in the predefined databases resulted in 4096 hits. A further 899 hits were found in other sources, giving a total of 4995 citations (see Fig. 1 ). The latter included references from relevant studies and systematic reviews, publications from the NIOSH, the NHS EED, and Google scholar. After duplicates were removed (n ¼ 1415), a total of 3580 citations were screened. Of these, 3342 citations were excluded on the basis of title, keywords, and abstract. The full text of the remaining articles (n ¼ 238) was then assessed, resulting in 19 articles being retained. The reasons for exclusion are presented in Fig. 1 .
Description and Characteristics of Included studies
Working populations from the following sectors were represented: health care, retail and trade, construction, manufacturing and warehousing, transportation, communication, business, and professional services. Half of the studies (10 of 19) were undertaken in Europe. Six studies were carried out in the United States and one each in Canada, North America, and Australia. Sample sizes ranged from 50 to 3047 employees (10,026 in total; mean sample size: 528; median sample size: 262). The studies reported on a range of
intervention types, such as training, education, naturopathic care, visits to practitioners and therapists, as well as safety equipment (for instance back belts, safety cutters, ceiling lifts, protective devices). The studies addressed either individual-level (n ¼ 14) or organizational-level interventions (n ¼ 4), or both (n ¼ 1). The follow-up period ranged from 6 months to 6 years, with 12 months as the most common duration for most studies (n ¼ 12). In 15 studies, the design was a RCT. Three studies had a controlled before-after design, while one used a case-control design. Eight studies were conducted in the 1990s, while only two studies were conducted during the following decade. The remaining half of the included studies were published between 2010 and the beginning of 2016. The intervention studies included in the review covered a broad range of interventions targeting different types of health outcomes. Some interventions focused on primary prevention, others on secondary prevention, and some on both. The studies were stratified according to the targeted health problems. Three categories were compiled: musculoskeletal disorders (MSDs) (n ¼ 10), mental health (n ¼ 3), and other preventive interventions (n ¼ 6). Table 1 includes an overall description of the interventions and details of the study designs. The largest group of economic evaluations of OSH interventions was conducted on MSDs, such as low back pain (n ¼ 5), back injuries (n ¼ 3), and neck and upper limb symptoms (n ¼ 2). [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] The participants were workers with a high prevalence of MSDs from large, diverse industries, such as bus drivers, county government workers, postal workers, computer workers, warehouse workers, and coal miners. Half of the studies were conducted in the 1990s. Eight were individual-level RCT interventions and one was a multilevel intervention. 28 Only one study was an organizational-level case-control study intervention. 31 Three studies evaluated the cost-effectiveness of interventions targeting mental health problems such as depressive symptoms, mental health complaints, and work-related stress. [36] [37] [38] Two of the studies were carried out in 2015 and were RCTs, while the older study was a controlled before-and-after design. All studies were individual-level interventions. The participants were from banking companies, research institutes, security companies and universities, or were health care workers.
In the group of other preventive interventions, the studies focused on other health categories, particularly injuries, [39] [40] [41] health and work ability, 42 hand eczema, 43 and substance abuse. 44 Four such studies were conducted over the last 15 years. Four of these were RCTs, while the remaining two studies were controlled beforeand-after design. Most of the studies (n ¼ 3) dealt with organizational-level interventions. The participants were from large diverse industries, such as the healthcare, construction, local authority council, retail, and trade.
The main characteristics of the economic evaluations carried out in each of the studies are presented in Table 2 .
Quality Assessment
The overview of risk of bias assessment is summarized in Table 3 . Overall, the intervention studies were judged as having an unclear risk of bias, as the majority of them were rated as having either low or unclear risk of bias (see Cochrane Collaboration's recommendations). 22 Older studies (before 2005) had at least one domain judged as having unclear or high risk of bias, while more recent studies were rated as having either low or unclear risk of bias.
The overview of the CHEC-list and the percentage achieved by the studies are presented in Table 4 . Older studies generally scored poorly (between 42% and 74%) on the aspects of the assessment due to the insufficient information, while more recent studies achieved better methodological quality scores (between 58% and 95%) related to undertaking and reporting economic evaluations. The most prevalent methodological shortcomings for more than half of the studies were no sensitivity analysis and no discussion of the generalizability of findings. None of the studies discussed ethical issues or elaborated on the characteristics of the intervention population, which indicates possible distributional implications. All studies except two 29, 38 conducted an incremental analysis.
Cost-effective Interventions
The review has identified 11 cost-effective OSH interventions based on statistically significant results. Of the MSD interventions, five studies 27, 30, 32, 34, 35 reported cost savings or monetary benefits in favor of the following interventions: work style, naturopathic care, back injury prevention program, spinal care lecture, back school program. The cost-effective study with the work style intervention achieved a high score on CHEC-list and had a low risk of bias. 27 The other four cost-effective studies in the group 30, 32, 34, 35 achieved high, moderate, or low scores on the CHEC-list and had either unclear or a high risk of bias (see Table 5 ). Three of the costeffective studies conducted a cost-effectiveness analysis (CEA), 27, 30, 35 while two conducted a cost-benefit analysis (CBA). 32, 34 The cost-effective studies reported the difference between monetary benefits and program costs as net savings or benefits, or as the return on investment (ROI). They also identified the direct as well as the indirect costs of the interventions. The main economic consequence was savings due to absenteeism or productivity loss. Other outcomes dealt with the reduction of neck/shoulder pain, (low) back pain, and back injuries.
In the group of mental health interventions, the occupational physician consultation program 37 and the communication skills training program 38 were cost beneficial. The intervention study with the occupational physician consultation program achieved a high score on the CHEC-list and had a low risk of bias, 37 while the other study achieved a moderate score on the CHEC-list and had a high risk of bias 38 (see Table 5 ). Both studies conducted a CBA and reported the difference between monetary benefits and program costs as net savings or benefits, or ROI. The studies included both direct and indirect costs. The economic consequence of the interventions of both studies was the savings due to absenteeism or productivity loss. A range of outcomes were evaluated, such as mental health complaints, staff turnover, and work-related stress.
In the group of other preventive interventions, two organizational-level interventions (new safety cutters with education 39 and ceiling lifts), 40 which conducted a CBA, one individual-level intervention (physical therapist training session), 42 which conducted both a CEA and a CBA, and one individual-level intervention (alcohol brief consultation), 44 which conducted a CUA, reported cost savings or monetary benefits. The individual-level intervention study of Hengel et al 42 achieved a high score on the CHEC-list and had a low risk of bias, while the other individual-level intervention study achieved a moderate score on the CHEC-list and had a low risk of bias. 44 The two organizational-level intervention studies had moderate scores on CHEC-list and unclear risk of bias 39, 40 (see Table 5 ). The studies reported the difference between monetary benefits and program costs as net savings or benefits. Most of the studies took both the direct and the indirect costs of the interventions into account. The predominant economic consequences were productivity losses, the wage value of working time loss due to injury, and workers' compensation expenses.
Interventions not Shown to be Cost-effective
Eight OSH interventions not shown to be cost-effective were identified. In the group of MSD interventions, five studies 26, 28, 29, 31, 33 were not shown to be cost-effective. Driessen et al 28 achieved a high score on the CHEC-list and had a low risk of bias. The other four studies in the group achieved either high 26, 33 or low 29, 31 scores on the CHEC-list and had an unclear risk of bias. 3,318s.
Costs of productivity losses due to HE. Presenteeism costs (the difference between the two groups): 2,764s.
Prevalence of hand eczema.
Watson et al Two studies conducted both CEA and CBA, 28,33 while three conducted a CEA, 31 a CBA, 29 or a CUA. 26 The studies identified both the direct and the indirect costs of the interventions, except for Aboagye et al 26 who did not include indirect costs. In the group of mental health interventions, the intervention of the study carried out by Geraedts et al 36 was not cost beneficial. The intervention study achieved a high score on the CHEC-list and had a low risk of bias. The study conducted both CEA and CUA and included both direct and indirect costs.
In the group of other preventive interventions, two studies, 41, 43 which conducted a CEA, were not shown to be costeffective. van der Meer et al 43 achieved a high score on the CHEC-list and had low risk of bias, while Orenstein et al 41 achieved a moderate score on the CHEC-list and had unclear risk of bias. Orenstein et al 41 did not include indirect costs, which is essential information in order to be able to draw unambiguous conclusions about the cost-effectiveness of an intervention.
DISCUSSION
Main Findings
The main aim of this systematic review was to evaluate the cost-effectiveness of OSH interventions from the employer perspective. The small number of published studies, the variety of OSHinterventions, the targeted health problems, and outcomes in combination with shifting quality make it difficult to draw conclusions about the cost-effectiveness of specific OSH-interventions. This heterogeneity was also the reason why we did not apply metaanalytical approach to the data. Nevertheless, the single studies do give some interesting results.
Nineteen individual-level and organizational-level intervention studies, divided into three groups (MSD, mental health, and other preventive interventions), fulfilled the inclusion criteria and were included in the study. MSD and mental health disorders are the two most common causes of sickness absence and high costs for employers. 45, 46 Both these conditions have previously been shown to be related to the work environment. [46] [47] [48] Only one of the MSD studies looked at an organizational-level intervention, while another looked at both organizational and individual levels. None of these interventions were shown to be cost-effective. Of the mental health intervention studies, none included organizational-level changes, which indicates inadequate interest in interventions at this level. As mental health problems can arise as a result of work environment problems, there is a need of OSH interventions targeting the organizational level to prevent these problems. According to several studies, organizational-level changes to improve psychosocial working conditions can have important and beneficial effects on health. 49, 50 However, difficulties in evaluating the effectiveness of such interventions can affect employers in their decision to conduct them. 51 As economic incentives are important for several employers in order to motivate them to engage in OSH interventions, studies evaluating cost-effectiveness of organizational-level interventions are needed. In the group of ''other preventive interventions,'' two cost-effective organizational-level interventions 39, 40 and one which was not shown to be cost-effective 41 were related to injuries (cutting injuries, MSD injuries, needle-stick injuries). Although the workplace is a setting venue that provides access to employees with work-related health problems, companies do not appear to take advantage of this for their benefit by implementing organizationallevel interventions. They tend rather to focus on interventions at individual-level. It is unclear whether this is due to company preference or because researchers tend to conduct mostly individual-level interventions.
The main type of economic analysis of the interventions was the CBA, which is highly appropriate for OSH studies. However, CEA and CUA are also useful in OSH if the outcome of interest can be measured in natural units. 52 Several studies were excluded from the review during the eligibility process because they lacked a control group. The control group is an essential element of a full economic evaluation; lack of control group blurs the distinction between the effects of an intervention and autonomous change over time. Conducting a full economic evaluation, which is the only type of economic analysis that provides valid information about efficiency, 20, 25 requires the identification, measurement, and valuation of costs and consequences because it compares the effectiveness and the benefits of two or more interventions. If one wants to be able to 43 Watson, et al
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Is the study population clearly described? 17 (89) 18 (95) 17 (89) 9 (47) 17 (89) 9 (47) 11 (58) 17 (89) 11 (58) 8 (42) 18 (95) 18 (95) 12 (63) 11 (58) 11 (58) 14 (74) 18 (95) 17 (89) 13 (68) Ã Cost-effective studies. 53 For instance, an intervention can appear to be costeffective but when compared with a control group it proves not to be. 18 This is a problem when evaluating the cost-effectiveness of OSH interventions. Moreover, small-medium enterprises (SMEs) are a neglected sector in OSH research and practice and there is a lack of economic evaluations of OSH interventions in this type of company, despite the fact that they dominate in most economies. SMEs need special attention because their knowledge of and financial resources for conducting interventions are limited. It is also difficult for SMEs to implement and adopt the strategies employed by larger organizations. 3, 54, 55 Eight of the studies included in this review were published during the 1990s, most of them related to MSDs. Only two studies were published during the next decade, while there was a substantial increase in relevant published studies from 2010 onwards. Our findings indicate that older studies (pre-2005) scored poorly on the aspects of the assessment due to the insufficient information, while newer studies were rated as having high-quality evidence. However, further improvements in line with the CHEC-list are still needed, for example, the sensitivity analysis, the discussion of the generalizability of the results, and that of ethical and distributional issues. 24, 52 In common with previous systematic reviews 2, [6] [7] [8] 19, 20, 56 that evaluated the cost-effectiveness of workplace interventions, the present review concludes that there is a need for further research and methodological quality improvements because of insufficient and poor results. High-quality evidence is also related to indirect costs, such as productivity losses, being sufficiently reported. Some economic evaluations, for example, may not present incremental cost-effectiveness and/or resource use (such as intervention staff hours, materials used, depreciation, overhead activities, traveling), or they may not include a full identification of all important and relevant costs (for instance indirect costs such as productivity loss, absenteeism, presenteeism). The costs may not have been measured appropriately, using a valid instrument, or they may not include any type of sensitivity analysis to assess the robustness of results. 2, 19, 20 The lack of this economic information makes it difficult to draw robust conclusions. In particular, the interventions of Aboagye et al 26 and Orenstein et al 41 might have been identified as noncost-effective due to the lack of productivity losses costs.
In all, 11 interventions were evaluated as being cost-effective. Only three of them, one from each group, were rated as having high methodological quality with regard to undertaking and reporting economic evaluations and a low risk of bias. These were the following: MSD: work style 27 ; mental health: occupational physician consultation 37 ; other preventive interventions: physical therapist training session. 42 None of them, however, is recommended without reservation in its current form. According to Bernaards et al, 27 the observed pain reductions in the work style intervention group compared with usual care were significant but less than 30% and therefore not clinically relevant. Noben et al 37 recommended a wider implementation of the intervention because the period was too short to be able to judge whether the effects will be maintained over time. According to Hengel et al, 42 the intervention was cost-saving in terms of reduced sickness absenteeism costs, but not in terms of primary and secondary health outcomes. The generalizability and comparability of the studies of cost-effectiveness are debatable because of methodological differences and heterogeneous characteristics and effect measures, which make the evidence ambiguous. Even in the MSD group, where the health outcomes were similar (back pain and back injuries), the studies used a variety of interventions, with education as the only common factor. In addition, uncertainty surrounding unit cost estimates does not appear to have been considered within the analyses. As a result, the amount of economic evidence was very limited. The results should therefore be viewed with caution and regarded as preliminary. Nevertheless, the studies of Herman et al 30 and Watson et al 44 appear promising, given their methodological quality and sufficient degree of economic evidence. They also include features that encourage further research.
Strengths and Limitations
One of the strengths of this systematic review is the comprehensive search strategy used, which facilitated a more evidencebased approach to literature searching. Another important strength is the use of two methodological quality assessment tools, both recommended by Cochrane Collaboration, to assess simultaneously the risk of bias and the economic quality of the included studies. In the present systematic review, we did not include ''grey'' literature, which may have excluded some studies from the review. In addition, due to the heterogeneity of study designs, populations, interventions, and outcomes, we were unable to conduct a metaanalysis.
Conclusion and Implications for Future Research
Information about the financial benefits of OSH interventions is important for employers. The results of the present systematic review do not enable us to draw conclusions about specific interventions due to the limited number of economic evaluations, the diverse nature of the interventions, the number of targeted health problems and health outcomes, and the insufficient reporting of economic quality and risk of bias. Thus, our review highlights the need for more well-designed studies that address the economic merits of OSH interventions from the employer perspective and target diverse health problems, such as mental health, cardiovascular diseases, respiratory diseases, substance abuse, dangerous substances, and outcomes. Nevertheless, five of the cost-effective intervention studies can be considered promising, under certain conditions and modifications. 27, 30, 37, 42, 44 An economic evaluation should serve to measure productivity, health, and safety, motivating the firms' principles to improve each of these methods of measurement, rather than just presenting a cost-benefit analysis of an intervention. 3 Although economic evaluation studies have been improved over the years, there is still room for further improvements. Although CBA is highly appropriate for OSH studies, CEA and CUA are also useful in OSH if the outcome of interest can be measured in natural units. We would also encourage the authors of economic evaluations to adopt more ambitious analytical strategies with more advanced regression techniques (see for instance the net benefit regression framework, recommended by Hoch and Dewa). 57 A full identification of all important and relevant costs should be given in relation to the perspective and the research question. The costs should be measured appropriately in physical units, using valid instruments. The sources of valuation should be clearly stated, the main cost should not be calculated using tariffs, and the discounting should be done appropriately. The outcomes should also be measured appropriately, using valid instruments, while the valuation method should be clearly stated. In addition, all important variables should be subjected to an appropriate sensitivity analysis. 1, 5, 24, 58 Finally, further much-needed improvements are the inclusion of control groups and the development of intervention studies at organizational level.
The above findings are of value to employers, OSH practitioners, and policymakers who are interested in knowing what interventions are worth undertaking from a financial point of view. 2, 7 Economic evaluations provide a unique opportunity to estimate the resource implications of OSH interventions at low incremental cost. However, when interpreting economic evaluations of OSH interventions, it is important to consider that their results may not be directly applicable to other countries due to differences in health care and social security systems or other relevant factors. Nonetheless, economic evaluation results can be generalized from one country to another, after necessary calculations. Employers and stakeholders can exploit the extensive description of the interventions, the detailed list of resource use as well as information of the health care system and the allocation of costs. 5 
